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$F$ : $n(\geq 2)$
$f$ : $F$ $O_{F}$
$Cl(f)$ : $f$ (narrow ray class group).
$\zeta(s, C)$ : $C$ :
$\zeta(s, C)=$ $\sum$ $N(\mathfrak{a})^{-s}$ .
$a\subset O_{F},[a]=C$
$L(s, \chi)$ :Dirichlet $\chi$ $L$ :




$F$ $n$ $\mathfrak{p}_{\infty}^{(1)},$ $\ldots,$
$\mathfrak{p}_{\infty}^{(n)}$ $\mathfrak{p}_{\infty}^{(i)}$ $Farrow \mathbb{R}$
$x x^{(i)}$ $i=1,$ $\ldots,$ $n$ $\mu_{i}\in O_{F}$
$\mu_{i}\equiv 1$ mod $f$ , $\mu_{i}^{(i)}<0$ , $\mu_{i}^{(j)}>0(j\neq i)$
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$(\mu_{i})$ $Cl(f)$ $\mu_{i}$ (
$\mu_{i}\in O_{F}$ ).
$H_{i}=Cl( \int)/\{1,\mu_{i}\}$ $F$ $K_{i}$
$F$ $\mathfrak{p}_{\infty}^{(i)}$ $K_{i}$ ( ) 1
$K_{i}arrow \mathbb{R}$
$x\mapsto x^{(i)}$ $H_{i}arrow^{\cong}$ Gal $(K_{i}/F)$
$\rho$
$K_{i}/F$ Stark :
1.1 (Stark [4], Tate [5])
$\epsilon_{i}\in O_{K_{1}}^{\cross}$ $C\in H_{i}$ $(\epsilon_{i}^{\rho(C)})^{(i)}>0$
$\zeta’(0, C)=-\frac{1}{2}\log(\epsilon_{i}^{\rho(C)})^{(i)}$ (1.1)
$\epsilon_{i}$ Stark
$H_{i}=Cl( \int)/\{1, \mu_{i}\}$ $Cl( \int)$
$C\in Cl(\int)$ $Cl(f)arrow H_{i}$
$\zeta(s, \overline{C})=\{\begin{array}{ll}\zeta(s, C)+\zeta(s, \mu_{i}C) ( Cl(f) \text{ } \mu_{i}\neq 1 \text{ }),\zeta(s, C) (Cl(f) \text{ } A)\text{ } \mu_{i}=1 \text{ })\end{array}$
$\zeta’(0, C)+(’(0, \mu_{i}C)=-\log Y_{i}(C)$ (12)
$Y_{i}(C)>0$ (1.1)
$Y_{i}(\mathbb{C})=\{$ $\sqrt{(i\rho(\overline{C}))^{(i)}}(\epsilon_{i}^{\rho()})^{(i)}\frac{\epsilon}{c}$
( $Cl(f)$ $\mu_{i}\neq 1$ ),( $Cl(f)$ $\mu_{i}=1$ ) (1.3)
$Y_{i}(C)$ (1.2) $L$
$L’(0, \chi)=-\frac{1}{2}\sum_{c\in Cl(\int)}\chi(C)\log Y_{i}(C)$ (14)
( $\chi$ $\chi(\mu_{i})=1$ $Cl(f)$ ).
12 $C\in Cl(f)$ $i,j=1,$ $\ldots,$ $n$
$Y_{i}(l^{\iota_{j}\mathbb{C})=}\{^{Y_{i}(C)}$
$(i=j)$ ,
$Y_{i}(C)^{-1}$ $(i\neq j)$ .
(1.5)
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$i=j$ (1.2) $i\neq j$ $L$
$\Gamma$ : $\chi(\mu_{i})=\chi(\mu j)=1$
$\chi:Cl(f)arrow \mathbb{C}^{\cross}$ $L’(O, \chi)=0$ (14),
$\log Y_{i}(C)+\log Y_{i}(\mu_{j}C)=0$ I
$c\in Cl(\int)$ $X(C)$ :




$= \sum_{i=1}^{n}(-1)^{i-1}\{-\zeta’(0, \mu_{1}\cdots\mu_{i-1}C)-\zeta’(0, \mu_{1}\cdots\mu_{i}\mathbb{C})\}$
$=-(’(o, c)+(-1)^{n}\zeta’(0,$ $\mu_{1}$
$X(C)=Y_{1}(C)\cdots Y_{n}(C)$ (1.6)
1. 1 (1.3) $X(C)$
Stark $(\epsilon_{i}^{\rho(C)})$ ( )
2
$X$ ( )




( $a$ ) $a\gg O$
$A\subset \mathbb{R}^{n}$ $A_{+}=\{a\in A|a\gg O\}$
$\mathbb{R}^{n}$ 1 $\mathbb{R}_{+}^{n}$ $(O_{F}^{\cross})_{+}$
$E_{f}=\{\epsilon\in(O_{F}^{\cross})_{+}|\epsilon\equiv 1$ (mod $\int)\}$
$\Phi$ :











Shintani [2, Proposition 4]
$C\in Cl(f)$ $a$ 1
$z\in F_{+}$ $b=z\mathfrak{a}^{-1}f$ $\sigma\in\Phi$
$\underline{\omega}(\sigma)=(\omega_{1}, \ldots, \omega_{d})(d=d(\sigma))$ $b$




$S_{d}$ $d$ ($K$urokawa-Koyama [1] )















3.1 ([6, Theorem 5.9, Theorem 6.1])
$X_{i}(C)$ $\Phi$ $a,$ $z,$ $\underline{\omega}(\sigma)$
$X_{i}(\mu_{j}C)=\{\begin{array}{ll}X_{i}(C) (i=j),X_{i}(C)^{-1} (i\neq j)\end{array}$ (3.2)
32 $X_{i}(\mathbb{C})=Y_{i}(C)$
(3.1) (3.2) $X_{i}(C)^{2}=X(C)X(\mu_{i}C)$ (1.6) (1.5)
$Y_{i}(C)^{2}=X(C)X(\mu_{i}C)$ 1
33 (1) (13) 1.1
$X_{i}(C)=\{$ $\sqrt{(i\rho(\overline{C}))^{(i)}}(\epsilon_{i}^{\rho()})^{(i)}\frac{\epsilon}{c}$
( $Cl(f)$ $\mu_{i}\neq 1$ ),
( $Cl(f)$ $\mu_{i}=1$ )




(2) Dirichlet $\chi:Cl(f)arrow \mathbb{C}^{\cross}$ $L(s, \chi)$
$s=0$ $\chi(\mu_{i})=1$ $i=1,$ $\ldots,$ $n$ ( $r$ )
$r=1$ $\chi(\mu_{i})=1$ $i$
(1.4)
$L’(0, \chi)=-\frac{1}{2}\sum_{C\in Cl(f)}\chi(.C)\log X_{i}(C)$
$L(s, \chi)$ $s=0$ $0$ $L’(0, \chi)$
$i$ $X_{i}(C)$
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